This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



JP-A : JP7 122364 

Publication date: 1995-05-12 

Inventor(s): OSHIO SHOZO; others: 01 

Applicant(s):: MATSUSHITA ELECTRIC IND CO LTD 

Requested Patent: JP7 122364 

Application Number: JP19930263815 1993/10/21 

IPC Classification: H05B33/10 ; G09F9/30 ; H05B33/14 

Equivalents: JP2840185B2 

Title: PHOSPHOR THIN FILM AND MANUFACTURE THEREOF AND THIN 
FILM EL PANEL 



Abstract 

PURPOSE:To provide a wide range multicolor EL from red to blue that does not 
need a filter. 

CONSTITUTIONS transparent electrode 2 and a lower insulating film 3 are 
formed on a glass sheet 1 in this order to form a substrate 4 for EL element. A 
phosphor thin film 5 is formed by 600-800nm on the substrate 4. After an upper 
insulating film 6 is formed on the phosphor thin film 5, a back plate 7 is formed 
thereon to form a thin film EL element. The phosphor thin film 5 is a phosphor 
thin film primarily consisting of a compound expressed by a constitutional 
formula of AB 2 C 4 :Re, where A is at least one element chosen among a group of Mg, 
Ca, Sr, Ba, Eu and Yb, B is at least one element chosen among a group of Al, Ga 
and In, C is at least one element chosen between S or Se, and Re is a rare earth 
additive. 
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A B 2 C 4 : Re<^«ifiK-e*to£ix5 

g, Ca, Sr, Ba, E u *5 XXfiY b ri><bittfn*:4> 
tt< i t— o<05E*Tfc!9, BJEBtfA 1 , GaifcJzu: 
I na»&3iliftfc*i>fc< i l)-o^It'fc^ huISC 
j5SS*5J:tfS e^e>5Btfixfc^< it — 5ES?-C*> 
9. WKR ed5#±Sosajoft-C*>5r.iS:«F«ii-5 

g, Ca, Sr, Ba, E u jo<tt/Y b frbfBHtllt'J? 
fc< i t— o^TcSf-efcfJ, WEB 365 A i fcil/I n?5> 
P>atf*tfc^*< i t — otf>5cSi-C*> !K S9ISC^S*5 
±tfS e^fe»tfnfc^to< it— oOTC*^fc»9. mi 
ER e &ft±m<offlmVo-?hZ>z i £^18 i 

SSRo 

e riSE uiJiO'C e ri»e>iStfiXfc'><£< t t— OCOte^ 
TifeSi63ft#»Ro 

lBMt*4j A B 2 C 4 : R e(7>«aga;-e**>*iXS 
^«)$ri*<ht^**MliT$)oT, ffiTEA^Sr 
"CfctK H9EBJ&* I nT-fc^, WEC^s S "C*> 9 , SJE 
R e AS E u S r t Sr W» i: 1 5 SifefrSR 

5 ] 1 E«t«>*jt#WBSS:aaaei-5« 

* ffilc J: f9 *3t«:»R kl&i&'t Z> Z i Sr«» i i" 

«*RO«iS*ffi. 

3tffWttOKifi*ffiT?fcoT, A, B, C*>J:l>*R e £ 

[»*« 7 ] m*4[ 6 ie«to*5t^»]^osiig^sic 

*3t^T. «9J(::#:*{fc£*LfcAi B i£r1Sf/£-f <5#*t7> 
i, C^«*-rS7c*Srfi--r5**fk»^^f^iSr-* £ 

[fg*js 8 ] 6 E«o**»:»Bioaajs*ffijc 

*5^T. A, B. C*3J:VReSr«i«i-5*7C*fc«»J 

9 ] Ht*]£ 6 IE*«)»3tflc»BtoStJS3&*(c 
*3^T* fflgiJ«C*^{t*KfcAi B iR e^c^y 

* i Sr., SSXSMtttt UT*3C*WR«:«riE-r 
llt*S 10]. 6 E«o*3fcft:»Btoai|JS*iSfe 
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T* 3t(tW««r»fi)E-r S « JtttWROfiliS^ift, 

1 1 ] 8**9 1 Ktt<0$ft#»R&«ft«a 

2] lE«W»KEL/^/H:fc 
V^T, «ft«S<a$ft#«R*s. Sr I n 2 S« : Eu 
*fe*3fctt»Ri. SrGa 2 S. :Eu«ftfe*jfc*M* 
Mi, SrGa 2 S 4 : C e *fe*jtfl:»K-C&5 W« 
E L'^/Uo 

10 [xHa&fflttnn] 

[0 0 0 1 ] 

oSattfttKi^^KJfi^ftfeit^-tixSrfflu^fcWRE 
[0 0 0 2] 

[SeSwatB] «REL*^<D4&36#»R<^«# 
W»iLT, fflt<bffift\ mt$JW}J*. 
20 f"^, "feL"Wb3E«8, iruyft^ hnyf 

'frifc^TcSti LT, ^y^f^t'n, -tf-^y* 
^ ^y^A. 3.— nt^»>A % izy *a«<o#±«7c35 

0 3ai^M^#^^fo5o ZnS.:MnS*» 
*Rri>fe^ft«feft<0#fe|*#«:C dSS e ^*«{t^ 

30 4^1:, Z n S : Mn «3tffWR^fcC0j| 

■5*«-r3;:iKJ: '9?#P>ix5afe«3t J ? a Z nS:TbS 

^H:ffll^nt^5o *fe«3ti LTf*. S r S : C 
e*3t»WRXi^?#^ix5iB3Wff^»afe«3t3&s*p?>n 

[0 0 0 3 ] 

mmtmikLx ot-t^m) u*»Ltt^e>, 

3ti*»«oas^J:oT. B5t^»ffSr»5fc*^)»!R* 
ft*s»*5fc*Jr. #feWREL^*/uo»!JtXS* s * 
^^^MR^®^^g (c ^5^i^S4^J:t9, 

fc 0 OTx.tf. RfilEZnS : M n ^?t«:^Rl StaSI^D 

(ALE) ifcfcJfl^TKH-rsriKJ;^ flS^Wffi^ 
»t>iXTt^. ^rc. Z n S : Tb«jt»WRtti«jaafi 
50 tit, SrS : Cef^Rfil^t' 
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[0 0 04] «63fc<OBuf5*3t**l» (Z n S : M 

n. ZnS:Tb, SrS:Ce) Srffil^r. #fe«BS 
EL^^frfWLfc*^ W*>*3te«r»5fc 
C d S S e ^f«<t*ft fc 1 5 

0-6 0%tc4T-» J S3&si£TLT, ^/MDlffi 
«3&s«F<<cSPJjH*sfcofc. ±EBBHS:#fti-5fc«> 

[0 0 0 5] Z<D9&9H*s 7 4/u*&&mtl,ti:\/\ * 
[0 0 0 6] 

*i:t5MWT^oT, A^Mg, Ca, Sr, 
Ba, Euio±U«Y b/j»b«tf^fc'>*< t t—o<^7C 
BiSAl, G a*5j;tM n *»bjgtfttfc'>* 
<it ^TCsR-Cfc 1 ^ C^Sioi^S e^bigtftU 

[0 0 0 7] r<0«W^»3t<*WKtt, CtfllStSS 
fcS^Mi, A, B, C, Re 

[0 0 0 8] A, B, C, Re$rMf5#xt^-l 

^ixt^^rV- (MB E) Sr<^ ^uy^fDi^ 
ffc*tt«ffl#ft (CVD) ffii, ALES OJft:HI* 

S*ifcAfcBfcS:«j«-f5«-fr<oA*3K*t, #*<t;£ 

[0 0 0 9] $m*:*tf**->- (MB E) mit* fflS'J 
Ktf^ffcSixfc: A t B t C <t R e t *mf$.-fZ>&* C0& 
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^Noy^|ftii|{t*W«ffiriEfi (CVD) ffili, fflSIi::*/ 
^{t^tLf^Ai B<tR e^AD^Wtft^Ifit, C 

[0 0 10] ALEft (»J«; : P^CVDS) 12. 

[0 0 1 1 ] 

[flUB] rcoRWJciixtf, 7^^^gtl/^\ 
10 *a»bW*-ea>, J£ffiHKi3fc5#feEL£#Sr 

r-#5 0 t K>£>V. SrIn 2 S< : E u «)fc«:SSRte 
feiffiff<oa»/«cKW«5Sfe|g3tSrs SrGa 2 S 4 : E 

trjgiaLfc*.3tfe^?#?>ix5o JSaDftx£>fi£ti0. 0 0 
1-0. 1, i-ft;h>t>, ft Sft±S7E*0>& 

^rfttio. i — i om*%&&$. ti\ 

20 [00121 CSrt«J5£i-S7c*S:*ri-57K3g{t 
5i^l±A, B. C, R e Sr«l£-f 5#&«5c*£r— «5H 
SSaK^iStw J: 5S*ftlRSrJFMtSl tied: 
-^^r#. *fe*^BlEL^<*yuSr»aa^S3t<*: 
E L^/K7>8!!i£XS^«Sli»{t;r#. #fi*^SBSEL 
30 [0013] 

'mmm^^^.xm^^^mu^^bmMi-^o eh t*r 

0«^Sr-iBfflr*5»B!E L3R^a>»rffiEir-S>5e #7 
*V±K. «SriK*DLfc»^ >WJ* (I TO) coig 
9!«*2<!:. K2{fc3£Sl (S iON) <OTSM&»BS 3 £ 

Sfi4tLt. Sffi4±K. S3tftilB5S:6 0 0-8 
OOnraMLfc. *3t»5*K5 ±(^, ^>>/U^<D 
*A(BaTa a O* ; x «i**J 6 ) 0±ffl*feaiK 6 Srffi 
40 JSjffi*^:y*te£ffi^ri««£H2:fc&, T/L'^^a 

(ad (D^wim^7 ^m^mmmmmxmmvx, 
mmELm^-t Ltz 0 1 io^ig2 1 a i ^we 

r, Sf^EL^^-^ISfibLfCo 

[0014] jl^t, m i ^iiJEffj^s^frafKcoisijS*- 

W^^S±i7C^Eutfc5SrGa 2 S 4 :E 
50 5. 
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[0015] *'<y 99 — ¥v V 8 t IT, SrGa 2 

x = 0 . OStLfc, Ar + 5%H 2 Sg^^^7/< 
&WRs i 2 lia&SM*, l 3 fiKSJf, l 4 

i siiffitttsc^^^ i 6itm\Ei&tf^y, xh 

5o lWS3 0 0-6 0 0t, ^E5Pa, ftj^fi 

✓ *S>*3£jK, filOnm/min^ilfc, ±!E*'* 
Sffi4±tC, Sr-Eu-Ga-S 

ftM&SSrtT? Cl^dJ: «K «ixfcEL*M4S:*-rs r G 

[0016] w3&&ft{*mm<Dx&iBiVT'<#-->'t:7F 

(7) t°-^ ^ift^: ^^r^7t 0 r^rirti, 

t^ltJb^, £<bfci£L<(i, A 

[0 0 17] E4li»*flcWBt^EL»tt4:*i-|aT**> 

d, «£3fc0ijfc LT, ^y^^*Ari:LTi!ll!Lt 
»ROEL»tttlelIl:^l;fc. H 4 LfcgS 2 <E>3I 
16ffijOEL»tt(i, »"ettKt5, *'*v9#*itAr 

HJS^jT'fi, SS:^-r57kiR^«^^^T*«>5H a S £- 

5%^^<y ^^^*iC$tfA r +H 2 S 

y 9 tf* t -f SRJCtt^^:/ * & £ t5 r t \Z X o T , 

[0018] I35li£:5tettSM«<0E hA^Tjvf 

ix'fc^ 0 m2<Dmi&m<DE l*^? vw-imxmm-t 

ttttWffij&s, ^fe^Tt^^S r G a 2 S„ : E u*3t 
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[0 0 19] JgXJttftW Ufc ct OlZ* S r G a 2 S * : E 

* S* : Eu3tjt*WR«r»it-**5rtAS-Ct, K^W 

tt. **»WIB«!N-S:, »fe**S r G a 2 S« :Eu 
L^S^ov^RSLtiS, S r l:fUTM 
g, Ca, Ba, Eu. Yb£L/c<9. Eufir±^5t:^ 
10 t:ftxTCe^Pr§£7)f±i^iL/:^ G a 

iTAl«IniLfc9Lfc, SrGa 2 S 4 : EuK 
^SjtffaflR-et, WIRE LSr«Si-5r t^T-f 
fc. *±3SoaajDife^4 I "T?*i, EuiCe ^iS^^WSSr 
£ *fe5B#;S r I n 2 S ^ : E vu life 

^7feSrGa 2 S4 : E u *ft**K^»*Ki*S»fi E 
L«r»5r t3&s-etfc c SrGa 2 S « : C 

B a A 1 2 S. : Eu»3tl*WBI^»-&JCtt. fe«f: 

[0 0 2 0] H±SSU:J: 9t:, AB 2 C, : R eC? 

20 «ac*-e« ft** &±{*t-tz> m yt »mm* 

pr««^iScdh>/c5WKE L £^§1,-^5 ' i#-e# 
fco AB 2 C 4 : R e <D«it^T*«:b£ix5{fc'& 

1*Sr±»i:-rS*3ttt:aflKtc*5^r. A, B, C, Re 

(■S-r i-x C a x .) ■ (G a i- y I n y ) a (Si-. S e 
. ) * : Eu, CeOj:5>l:, A, B, C. $:M$L~fZ> 

: [ 0 0 2 1 ] ^/c, ' (DmmmX'i^, A r + H 2 S ^ 

fi«SrGa 2 S, : EuM($Sfl^«l/:i^ 
twO^Ttfc^ Lfc^, ff'Jx-ii. SrGa 2 Se^ :Eu 
*3tft»R^4§-&T*(i, A r H- H 2 S'effi^^/^4r^^< 
yZU^k U — y-y h^rSrGaa Se 

»ffiEL*^*3tffWK4r3K!»T^3tL, SrGa 2 
. (Si-x Se.) 4 : E u^3tfr9f«<?5S'&T-tt. Ar 
+ H 2 S et&&tfxi:xs<y 9i3^t — 
^7F^SrGa 2 S 4 : E M^itW^h^t LfcSJCtt 

[0 0 2 2] Sbiw, Z<nm 1 COUffi^ijT'^, iftfelg* 
SrGa 2 S, : EuS^S^^^^-y^F 

H«w«ixfcE H*ttfr^i-***»«^#-5 - t &X* 

[0 0 2 3] r CO^ 1 <7?|gJ£0iJli, AB 2 C, :ReC0 
50 i^T % CSr«riii-57C*S:*"r57k5R<b4»^^^Sr^^' ? 
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KSnSfc^TISfc^. #J*Lli, A r + H 2 S^#J* 
Cf-tx.t, Ar+He+H 2 S+H 2 Se^^^J; 

<TUt\ io 

[0 0 2 4] («2 0Sllfi«) o|'l:, AB 8 C 4 =R 

id&^T, A, B. c, Re&m$Lirz>%r7tm$:--mm 

W5EuO#fettSr In 2 S 4 :E 

[oo2 5] m6i*-(Dm2<ommm<Dijkyt&mm<Dm 

i£3£«W«AEl-Cfc5. A, B, C, Refe«fi)Et5* 20 

Eu^D^ftfttfciEuCl 
ft;*/*, I n^IIIi/^, H 2 S#*<t LfcSiStt^ 

[0 0 2 6] Bl 6 fd^^T, 1 3 dR« 

LtSg4$r6 0 0t(3^L, UlO^PaOTf 

SSrSW&f lw, l x i 0 " 2 P aOJE^dfc* J: 5 

S^l^t^nfc, SrMl.8, I n&il 9, Eu 
Cl 3 fc^»*2 0^ <I§55'J(^D^LT^^{bU, £ 
t£4 CD^®(^f&*£L7t 0 S rM^5 0 0-6 0 0t, 
InM?:4 0 0-9 0 0t 4 E u C ] 3 fb^W^^r 
5 0 0 — 8 0 O^iC^or tlzji *) , Sr-Eu-In 

5 0tl WMI^^tia^ MixfcEL^ 
tt^r^-r, ffeMSr I n 2 S-, : Eu*3t»WKS: 

[0 0 2 7 ] «2 WHSsfl&jWS r I n 2 S 4 : E u^^t 40 

HL/:S1 03ll6«0»fe56)tS r G a 2 S * :Eu3i 

J6ffyo»fe«3tS r G a 2 S 4 : EuS)t»^ 

tt»6 3 0 nmtfc9» h/^^ffiffite**) 6 5 n 

mt*feo/: 0 Z<OZk\$. w<Z>«3te»«R^S8£#tel:: 50 
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S r In* S« : E uf **»IT^5:^^ 
[0 0 2 8] £Jt±fft91 Lti5C, Srln 8 S 4 : E 
*. E u C 1 3 <t^®)BMlf*s I nMI^^, H 

iltti(7)Sr I n 2 S 4 : Euf*«K^t5: 

[0 0 2 9] Z<Df$2<Dmt&mX~\*s A, B* C. Re 

S:, Sr E u C 1 3 {fr&WSgSv*/ 

*, In4IK^ ( H 2 S#*<t LTS«Sffi(::« 

<omft#mm&mfSLi-z>zk&X'Ztii,^ Eucuft 
t>, mfti*nm&mj&-rz>zt&x£ti 0 s r ^ 

lOtt^^l:, S r C I 2 <t&&ffi*frJ)UmisXM*it 
S^Tt, «3t*»IR4:?»fiE-*-5rt36S-e#fcL, In 
3rJR0>«;fc> InCI :4 **D?R 

(0 0. 3 0] Z<DZkl±* ffiftllZtfXitZtltL* At B 

A L Eri- (S'Jf* : RSJ^C VDS) "0 
"fc* ***iH^S!iST'f 5 : t S:^ It t ^„ 
[0 0 3 1 ] Z(n&2<DntkmXlt* A, B, 

C, R e ^ffil«i-5#7c**-ffiSW±*i-5lfi»oa6 
%.13^1k. . S r &mm%Jfx, E u C 1 3 

I n&JSStft#*, H 2 Stf^k It, 
KSr In 2 S-. : E u«#tt»R£KRLfc»^U: 
o^TKWLfcas, I n^IIt^/^CfttT, Ga^ 

SrGa 2 S« : E uf »»Wt^t 0 ifc, 
Sr&JS5^ft#*, CeCI:, fk^4&SE«^^. Ga^ 

' i: *C J: *9 . W-fefg^tS rGa 2 S« : CeS»SS 

[0032] zcnztn. z(D&w(Di&yti*mm(om& 
5»«*^ — ocommxmmxz zzth^i,. h 

ro^gP^li, A, B, C, Re^Mt5#7u^?: 
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-a»W±*^5*tt^*«#*«:, SftScKfMWLTS 
fttwBB-f SfcO"Cfc5. Lfctfot, A, B, C, Re 

ffi^cou^T»JPI$i^5 1 bC>T-li^l\ «8ft#* 
5 o # m ft EE *j t f&J PS * ix 5 i> <d -c I * v n 0 
[0 0 3 3] <»3£>S816«) O^tC, AB 2 C. :R 

3 ra^Jg^Ji: IT, *feS r I n 2 S-. : Eu, Itfe S 
rGa 2 S 4 :Eu, ffeSrGa 2 S 4 :CeS*# 

1. ltfeS»$»l2 2, *fe*3t»*K2 3 SrS«4 
[0 0 3 4] 3gWttffi2 iTfflite»Ji3 t^S^"?*)* 

^-*^Sr»aST*Sfc 0 rw»3 0Hli6OTT*(i. j*. 
?iJ«wiBfl|b^#fe«^WKE L'<*yu£&^L*L#. a 

[0 0 3 5] Z co«P^<7?ffiK*3t«:aHR 

S : MnOTIi^ ro«9J(Z>«feS r G a 2 S 

4 :Eui, S&fc S r G a 2 S, :Eu^3 MSScO* 
**»«S:ffl*-&fe-frT*>a^L, iftfeSrGa 2 S 

4 : E u ir , Sr In 2 S, : Eui02 

<n&w<D%ryt&mm<Dmz a a3s«±-es> o x t <t i \ 
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[0 0 3 6] 

ri*SpTf6T«>9, a*S«OflEix5*ft»KEL*^ 

L^*/U*Oi&=i^ Mbfc^flgT'fc^ H^^ffiffili^^ 

[El 2] r<o«WO!Bi^ltJSW^*3t<*»a<oB8Jft» 

[12 3] ^tfSfJR^XiBftlHlJff^^-^-CfcSo 
[12 4] ****KiDEL»ttrfc5. 
[125] S*ft»iOEL^-J^ h^-C&S. 
[SI 6] ro*W<0»2Oj|*OT(D«3t*»l«^KiftK 
gSr^-TtR^:l2T'fo^ 0 
[[27] n<D«Wom3<0|lli£eiJ(OWKE L'**/i-coWr 

20 Eia-efcSo 
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